The attitudes of 463 potential bone marrow donors toward blood donation, kidney donation in life, organ donation after death, autopsy, and donation of the whole body for anatomic dissection were surveyed, using a questionnaire that had previously been employed for assessing the attitudes of the public. The response rate was 96%. Three quarters of the respondents were blood donors and recruited via the blood center. The proportion that accepted the procedures varied between 24% for anatomic dissection and 97% for autopsy. Differences were small between individuals with positive attitudes and individuals who had also actively taken steps to activate these attitudes. Compared with the public, the bone marrow donors were more positive to all kinds of bodily donations. The conclusion is that if one is prepared to give from the body in life, one is also prepared to give after death. The results may indicate less death anxiety and fear of physical injury, and less fear of chaos either with or without altruism compared to the public.
Several areas in health care are dependent on the willingness of people to contribute without any benefit for themselves such as in placing their bodies to the service of others. This refers to donation in life of blood and bone marrow but also to certain procedures after death, eg organ donation, autopsies and anatomic dissection. Such procedures imply no gain for the individual, but there might be a substantial benefit for the recipients of organs, for the families and future patients with regard to autopsies, and for medical students and their future patients with regard to anatomic dissection. In all these areas there is a lack of donors. A reason for this is that bodily donations are emotive issues and release ambivalent reactions both among the public and health care personnel.
1,2
In a series of studies 2-8 I explored reactions to medical procedures after death and a constant finding is this ambivalence (see Figure 1 ). On the one hand, discomfort reac-
ANTI-DONATION FACTORS Discomfort reactions:
based on death anxiety , fear of physical injury, and fear of chaos are expressed in the following reaction patterns:
• 'The illusion of lingering life'.
• Respecting the dead.
• Distrust of health care.
• Uncertainty of philosophy of life.
• Respecting the order of Nature.
PRO-DONATION FACTORS Altruism
Helping sick persons and developing medicine, including the following motives:
• Altruism.
• Reciprocity.
• Solidarity.
• Duty.
• Social pressure.
• Excitement (risk taking, novelty seeking).
• Social appreciation.
• Self-fulfilment (to accomplish something).
• Self-satisfaction (of the need to be kind).
• Meaningfulness (to be a part that counts in health care)
Facticity
Deliberations based on facts such as:
• The body is dead and does not need anything.
• Organ transplantation helps people survive.
• Autopsies are useful to acquire knowledge of diseases.
• Medical students learn anatomy from dissection of dead bodies.
tions which mostly seem to be based on death anxiety and donate, that is, were active blood donors or had signed a donor card. What characterized those who turned a positive who were negative toward organ donation, autopsy and anatomic dissection was that the negative individuals had attitude into action required identification. The Swedish Bone Marrow Registry (the Tobiasa strong death anxiety, which, for instance, meant that they had difficulties in imagining the difference between a dead Registry) started in 1992. People who are willing to donate bone marrow to unrelated recipients may apply to this body and a live body: the dead body was ascribed the same qualities as the live body ('the illusion of lingering life').
registry. In order to become a donor one must be between 18 and 45 years of age when registering. The donation is By that, incisions on a dead body became very difficult to accept. Another salient difference between those who were always anonymous. In May 1995, 35 000 persons had registered, of whom 30 persons had actually donated bone marpositive and negative toward organ donation, was the opinion that transplantation is 'unnatural', that is, something row. Thus, the chance of actually becoming a donor is low. Few if any of the potential donors seem to refuse to donate that should be against Nature or God. If human beings take over the responsibility of ruling the natural forces, for when asked, although there are many possibilities to do so during the donation process. instance by mixing human organs, this would lead to chaos according to this belief.
In Sweden a common recruitment strategy is to ask blood donors to join the registry, as occurs in other countries. [10] [11] [12] [13] [14] The eventual attitude depends on the relative force of these counteracting and promoting factors.
Those who register do not seem to differ from the whole pool of blood donors with regard to age and sex in the A bivariate model is also proposed by Parisi and Katz. 1 They found that if the obstacles were high toward organ specified ages. 15 Briggs et al 16 found that only the perceived risk of the donation (which is described in various ways in donation, the strength of the altruistic motivation seemed to be insignificant; the willingness to donate was low. Only an information letter) influenced willingness to donate bone marrow among active blood donors and that the factor of if the obstacles were low, did the strength of the altruism seem to be decisive for willingness. This finding was suprisk negatively affected women more than men, and those with family responsibilities more than single donors. Male ported by one of my own studies.
3 There is also empirical evidence from other studies that the positive and negative blood donors were more willing to donate marrow than female. The authors also found that those with few blood substrates underlying donor attitudes and behavior are bivariate rather than bipolar.
donations were among the most willing to donate bone marrow, suggesting a threshold for altruistic actions. However, In another series of studies, of which the first is presented here, I explored the attitudes and reactions to bodily Beatty et al 13 found a positive relationship between willingness to be a bone marrow donor and the number of blood donations after death of individuals who had already made manifest their intention to give from their bodies, that is, donations, which points to recurring generosity. In no studies of bone marrow donors or blood donors were registered bone marrow donors. An assumption was that they were more altruistic than others. However, for this has there been any attempt to explore the attitudes of these donors toward other bodily donations. However, such an to manifest, the counteracting factors must be weak.
1,3 I could not at once assume that death anxiety of the donors inquiry might add to our understanding of people's reactions to these emotionally loaded procedures and what lies was weaker, as blood and bone marrow are donated during life and therefore probably do not provoke death anxiety behind them. directly. However, their fear of physical injury might be weaker than that of people in general, as they had already allowed some intrusion into their bodies for the benefit of Materials and methods others, and there might be a connection between fear of physical injury and death anxiety. As the bone marrow As I wanted to include persons who had registered both early and late, I selected every other bone marrow donor donors had already made manifest their wishes to donate from their bodies, persons who looked upon bodily living in Uppsala at the date of the investigation (September 1994) and belonging to the first 2500 and the last 2100 donations as 'unnatural' were probably less represented among them than among people in general. If these registered in the TobiasRegistry, in all 304 persons. They received a questionnaire with 19 items (Table 1) based on assumptions are valid, this would mean that the donors' attitudes would be more positive toward all kinds of bodily an earlier survey on attitudes toward organ donation, autopsy and anatomic dissection, which was conducted on the donations than the attitudes of people in general.
In this study, people in the city of Uppsala who had general public. 4 Two reminders were sent out. As I found some differences between those individuals who had regisregistered as willing donors at the Swedish bone marrow registry of unrelated donors were surveyed by mail questered early and late, I also added every other person from the middle group, so that eventually half the pool was selectionnaires which had been used in another study on the general public. 4 The aim was: (1) to explore attitudes ted for the study, in all 463 persons. The middle group received their questionnaires a year toward blood and organ donation, autopsy, and anatomic dissection, and how socio-demographic factors were related after the initial two groups. There was a risk that some events during that year might have influenced opinion, to these attitudes; and also (2) to compare the attitudes of the bone marrow donors with those of the public in general.
which would make immediate comparisons inappropriate between the middle group and the other two groups. I thereAnother aim was (3) to study if those individuals who had 
Everything that can be used u u u u fore compared the three groups with respect to response to the middle group. As a consequence, the three groups are statistically evaluated as one sample, and the point of rate, sex, age, education, incentives of recruitment and attitudes. There were significant differences between the three time of the application (early, middle, and late) is used as a variable in the analyses. groups only with regard to incentives of recruitment. The group registered last differed from the other two groups in
70
The response rate was 96%. Those who responded directly indicated more often a positive attitude toward the that 24% had registered because of a friend compared to 3% and 5% in the other two groups. Obviously this has to procedures than those who responded after the reminders. This has also been found in other studies.
3,4,17 do with the point of time of the application and has nothing to do with the point of time of sending the questionnaire Of those responding to the questionnaires, only two per-71 Table 3 The status of blood donation among the bone marrow donors sons had, in fact, donated bone marrow. In order to get a homogenous group which included persons who had only had to divide the bone marrow donor group into two separdonor ate age groups corresponding to the age stratified groups of the public.
4
There were no significant differences between sexes or age groups.
Differences between groups were assessed using 2 tests. All tests were two-sided. As the number of analyses were five or six in each subgroup, the P values for significance 2 41.08, P = 0.0001). Among those registered first, 81% were regular blood donors vs 71% of the middle group and were set in 0.01 in order to strengthen the significance level. For mean values, 95% confidence intervals were cal-64% of those registered late. culated. In the following, only differences that are significant at the 5% level will be noted. That means, with the Attitudes adjustment described above, that only P values of 0.01 or less will be noted.
The great majority was positive toward autopsies and organ donation for themselves (Table 5 ). The organs that were considered most difficult to donate were eyes, skin and heart. Above all, people wanted to donate to their next of Results kin (a kidney during life). With regard to consenting to organ procurement from a close relative, whose opinion on Background factors the matter was not known, there was more uncertainty. Of the respondents 55% were women and 45% men. The
With regard to an autopsy on a relative there was more age span was 19-47 years of age and the mean age restriction with regard to acceptable aims of such an auto-30.07 ± 0.64 years (Table 2) . psy (Table 6 ). Education level was high and highest in the youngest Rank order of the autopsy aims corresponded well to group (Table 2) . Compared to the Swedish population in rank order of the public. 5 The aims that are legally required general, the bone marrow donors more often had a univer-(suspicion of crime and unknown cause of death) were sity education (Statistics Sweden 1995). Six percent of the those most often selected. respondents were born outside Sweden. Seventy-two perThree quarters of the respondents had discussed organ cent were regular blood donors (Table 3) . donation with their families, and about half the group had The most common incentive for applying was having discussed other procedures after death (Table 7) . Compared seen a brochure about the TobiasRegistry at the blood to the public this is a considerably higher proportion, which center (Table 4) . Ten percent registered when a relative, indicates a greater openness regarding these issues. 7 friend or colleague needed bone marrow. Those who had applied late to the registry had more often done so because Attitudes in relation to socio-demographic factors of this than those who had registered earlier (24% vs 4%, The age span was small and there were no attitude differences between younger and older people.
Table 2
Distribution of age and education of the bone marrow donors There were some gender differences: more females than males had signed donor cards (54% vs 36%. 2 
14.11
Education/Age 19-29 years 30-47 years (n = 224) (n = 218) P = 0.0002) and had more often discussed organ donation with their families (83% vs 67%, 2 14.15, P = 0.0008).
Men Women Total Men Women Total
The females had more often answered the questionnaire
without a reminder than the males (80% vs 70%, 2 6.7, P = 0.0096). 
Special response patterns
There were no significant differences between sexes. In the older group, There were only three persons who accepted all kinds of there were significantly more individuals that had completed their univerdonations in life but were hesitant or negative to operations sity degree than in the younger, where more individuals were still studying at university.
after death. However, there were 10 men and 10 women The only significant age and sex differences concern donor cards: in the youngest group, females more often than men had signed a card (66% vs 38%). In the oldest group there was no such sex difference.
Table 6
Motives for consenting to an autopsy of oneself and a close relative. Proportion indicating one or more alternatives Proportion selecting all alternatives (1-9) 29 25 27 11 11 11 Mean No. and confidence interval (95%) of selected alternatives 5.92 ± 0.37 5.72 ± 0.33 5.82 ± 0.25 4.25 ± 0.37 4.32 ± 0.32 4.29 ± 0.24
There were no significant sex and age differences. often discussed organ donation with their families (91% vs 65% 41.66, P = 0.0001). The card-holders also returned There were no sex differences. The oldest group had more often than the their questionnaires directly, without a reminder, more youngest discussed testaments.
often than the others (84% vs 67%; 2 16.38, P = 0.0001). This description corresponds well to an earlier characterwho answered 'yes' to all attitude questions and accepted istic of the Swedish organ-donor card-holder. 17 all reasons for their own and a close relative's autopsy, that is, they accepted all kinds of bodily donations both in life 3a BM donors who were blood donors and had signed a and after death. Thus, the proportion which did not seem donor card (n = 165). concerned about operations on their bodies was very small. 3b BM donors who were not blood donors or had a donor Those who had applied for the sake of family or friends card but were willing to donate organs and blood differed from those who had read a brochure or received (n = 221). information via the media. They had more often applied late to the registry (73% vs 27%, 2 41.08, P = 0.0001), as The only significant difference of this comparison was that already mentioned, 71% were men vs 42% of the others the active group answered the questionnaire directly more ( 2 13.53, P = 0.0002), and only 51% were regular blood often than the others (87% vs 69%; 2 17.58, P = 0.0001). donors compared to 74% of the others ( 2 10.77, Thus, the attitude differences in all these three compari-P = 0.001). Twenty-four percent had a university education son sets were small even if there was a recurrent tendency vs 57% of the others ( 2 12.69, P = 0.0004). Their mean for the active groups to be positive more often toward all age was higher than the others (34.49 ± 1.75 years vs kinds of bodily donations than the others. 29.56 ± 0.67). There were no significant attitude differences between these respondents and the others except with regard to dissection. Only 9% would accept donating their
Comparison with the public body to an anatomic institution compared to 22% of the others ( 2 9.07, P = 0.0108). However, the range of distriIn the study on public opinion, 4 age-stratified random samples were used: 19-29 years, 30-59 years and 60-75 butions was larger than for the rest of the respondents, which indicates a more heterogenous group.
years. In order to be able to compare the public and the potential bone marrow donors, of whom the age span was 19-47 years, I divided the bone marrow group into two age Comparison between positive attitudes and active subgroups: 19-29 years and 30-47 years. In the public age behavior group 30-59 years I excluded people who were older than 47 years, which is statistically acceptable, as the sample One aim was to identify possible differences between those who had taken steps to activate their positive attitudes in each strata was random. In this way I could compare 19-29 and 30-47 years old bone marrow donors with the toward bodily donations and those who had not. Three activities with regard to donation were represented among corresponding age groups of the public. More bone marrow donors than people in general had a the registered bone marrow donors besides having registered in the TobiasRegistry. Thus it was possible to comuniversity education (54% vs 20-25%). However, there were no attitude differences with regard to the level of edupare people who had activated these activities with those who said they were positive to these specific procedures cation in any of the four groups. A substantial difference between the groups refers to but had not taken any steps to act upon that attitude.
blood donation: only 6% and 9% of the public were regular blood donors, whereas 72% and 73% of the bone marrow 1a BM donors who were also blood donors (n = 320). 1b BM donors who were not blood donors but willing to donors were. This is partly the result of the active recruitment of blood donors to the bone marrow registry. donate blood (n = 99).
As can be seen in Figure 2 , the positive proportion of bone marrow donors is constantly higher than that of the There were no significant differences between these two groups of potential bone marrow donors with regard to public. However, in the youngest groups only attitudes toward donation of one's own organs and having an autosocio-demographic factors or attitudes except willingness to donate their bodies for anatomic dissection (24% vs 10%, psy performed on a close relative differed significantly between the two groups. In the older groups, all attitudes 2 9.3, P = 0.0096).
except toward having an autopsy performed on oneself (where the ranges was very restricted) differed significantly 2a BM donors who had signed an organ-donor card (n = 185). between the bone marrow donors and the public.
Discussion
Potential bone marrow donors were by definition a young group; they were also a well-educated group. There was a slight predominance of women. About three quarters were blood donors. A great majority were positive to all kinds of bodily donations except anatomic dissection. Why people with a university education were over-represented might depend on strategies of recruitment rather than real differences in motivation. 15 However, also with regard to other bodily donations, people with a high education are more often positive than those with a low education, 3,4 which might be interpreted as if the former are more confident of medical procedures and medical development. In the present study there were no attitude differences between people with a university education and others, either among the donors or the public of corresponding age. This is probably due to the high education level in general among young people in Sweden, which might have eliminated differences depending on different schooling. In older samples the differences still persist. 17 There were no pronounced attitude differences between those who said they were willing to donate blood and organs and those who had also taken active steps to become blood and organ donors. However, there was a tendency for the active group to be more positive toward all kinds of bodily donations than those who only expressed a positive attitude toward blood and organ donation. What makes some people take active steps may depend on several factors: (1) the person involved must pay attention to the need for help; (2) feel empathy with those in need or conceive a social pressure; (3) be capable of performing the action; (4) have the motivation to act; and (5) the obstacles to acting must be lower than the motivation. The conditions which were not fulfilled for those having a positive attitude but not having acted might primarily be (1), (4) or (5). The obstacles would probably include a stronger feeling of uneasiness about incisions in the dead or live body.
The potential donors who registered when a friend, a relative, or a work mate had fallen ill with leukemia differed from the others in several ways. The proportion of regular blood donors was lower, which can be explained by the fact that it was the blood center which displayed the brochures of the TobiasRegistry, and consequently blood donors were directly exposed to this information. The predominance of men might partly be explained by the fact that many employees of some male-dominated work-places registered when one of their work mates got leukemia. This can also explain the higher mean age and the smaller pro- more heterogeneity. The questionnaire is based on another study on bodily donations, 4,5 which makes possible a cautious comparison of the attitudes of bone marrow donors and the public. From this comparison it seems clear that the proportion of the bone marrow donors who were positive toward the vari-ous procedures was consistently higher than that of the pubbeen followed up by in-depth interviews of a strategic sample, the analyses of which hopefully will give a more prolic. With regard to the response rate of the public (65%) and of the BM donors (96%) the actual differences between found picture of the motives of the donors. However, as suggested in the introduction, it is only when the counterthe public and the BM donors may be greater than is indicated here. As has been shown elsewhere, people who do acting factors are low that altruism can be let free and result in a positive attitude or action. 1,3 Thus, less death anxiety not answer these kinds of questionnaires are more often hesitant or negative to bodily donation than are those who and fear of chaos would be a sufficient prerequisite for more positive attitudes to develop if the level of altruism respond. However, at the same time the similarity between reactions of the two groups is obvious: it is easiest to accept would be at least similar to that of the public. People probably find different niches to realize their an autopsy and most difficult to accept anatomic dissection. Thus, the rank order of the procedures is the same.
altruistic motivation depending on a whole complex of opportunities, family traditions, models, and so on, but also I assumed that the bone marrow donors had stronger altruism and less fear of physical injury and as a consedepending on their specific strong and weak points. Previous research on blood and bone marrow donors also supquence of that, less death anxiety, compared to the public, and that they would therefore be more willing to donate ports this view. 13, 15, 16, 19 Bone marrow donors have possibly found an altruistic niche -bodily donations -which than the public. Also, the probable absence of people who believed that transplantation is against the order of Nature demands that they have come to terms with their fear of physical injury, death anxiety and fear of chaos. A pragwould increase the willingness of the donor group. This was also the case, which suggests that the assumptions are matic conclusion, finally, is that bone marrow donors are the ones best suited for recruitment also to other bodily well grounded. Is it possible to find other indications that these assumptions are valid?
donations -and maybe also to other altruistic actions.
Are these results also applicable to other populations of What suggests that the potential bone marrow donors really were more altruistic than other people was the high potential bone marrow donors than those living in Uppsala and other parts of Sweden, for instance in other parts of the response rate of the survey (96%) which shows a readiness also to contribute to research? Other Swedish surveys conworld? Socio-demographic factors might vary in different geographical regions but as far as attitudes are concerned, cerning bodily donations have had a response rate of 65-76%.
3,4,17 In the covering letter to the questionnaire, the there will be the same tendencies as in this population in comparison with the rest of the public. recipients were addressed as 'Dear Member of the TobiasRegistry' and it was mentioned that the research was interested in the opinion of people who were already decided on Acknowledgement some kind of bodily donations. As Cacioppo and Gardner, 9 referring to self-perception theories, point out in a commen- al, 18 people's self-perception is important in affecting attitudes and behavior. Thus, the perception of oneself as a potential donor and a person whose opinion is of special References interest might lead to a feeling of responsibility and thereby a high response rate. However, it is difficult to separate this On the theme of altruism, the rate of donor card-holders 2 Sanner M. Attitudes toward organ donation and transplantation: a model for understanding reactions to medical pro-(51%) markedly exceeded the 5% card-holders of the pub- the altruism of the potential bone marrow donors is less Malmö, 1992. counteracted and is allowed a freer outlet. ety or less fear of chaos. The respondents to this study have
